Kn 


Cl l cal roceed. in gs 
of the 


CHILDREN'S HOSPITPROPERTY OF 
WASHINGTON-HILDREN’S HOSPITAL 


\\ (MEDICAL LIBRARY) 


e00? Cee, 
Sens 


BIA * 
®eeeee® 


Js: 
Se 
* 


May, 1945 














SHOULD VITAMIN D BE 
GIVEN ONLY TO INFANTS ? 


ITAMIN D has been so successful in preventing rickets during in- 


fancy that there has been little emphasis on continuing its use after 


the second year. 


But now a careful histologic study has been made which reveals 





a startlingly high incidence of rickets in children 2 to 14 years old. 
Follis, Jackson, Eliot, and Park* report that postmortem examina- 
tion of 230 children of this age group showed the total prevalence 
of rickets to be 46.5%. 

Rachitic changes were present as late as the fourteenth year, and 
the incidence was higher among children dying from acute disease 
than in those dying of chronic disease. 


The authors conclude, “We doubt if slight degrees of rickets, 
such as we found in many of our children, interfere with health 
and development, but our studies as a whole afford reason to pro- 
long administration of vitamin D to the age limit of our study, the 
fourteenth year, and especially indicate the necessity to suspect and 
to take the necessary measures to guard against rickets in sick 
children.” 


*R.H. Follis, D. Jackson, M. M. Eliot, and E. A. Park: Prevalence of rickets in children 
between two and fourteen years of age, Am. J. Dis. Child. 66:1-11, July 1943. 











MEAD'S Oleum Percomorphum With Other Fish-Liver Oils and Viosterol is a potent 
source of vitamins A and D, which is well taken by older children because it can 
be given in small dosage or capsule form. This ease of administration favors 
continued year-round use, including periods of illness. 

MEAD'S Oleum Percomorphum furnishes 60,000 vitamin A units and 8,500 vita- 
min DB units per gram. Supplied in 10- and 50-cc. bottles. 83-mg. capsules now 
packed in bottles of 250. Ethically marketed. 


MEAD JOHNSON & COMPANY, Evansville 21, Ind., U.S.A. 
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SPECIAL REPORT* 
ORAL ADMINISTRATION OF PENICILLIN 


Freperic G. Burke, M.D. 
SipNEY Ross, M.D. 
Cuirton Strauss, Lt., MCS, USNR 


During the early clinical trials, Abraham, Florey, e¢ al.', investigat- 
ing the various routes of administration of penicillin, tried the oral route 
and found that it was rapidly destroyed by the hydrochloric acid of 
the stomach. Their attempts to raise the pH of the gastric contents 
by the use of sodium bicarbonate were not particularly successful. 
Rammelkamp and Keefer* corroborated the previous work of Florey, 
et al.’ in demonstrating the inactivation of penicillin by hydrochloric 
acid. These investigators administered penicillin by the oral, duodenal 
and rectal routes. For these experiments they used a solution of 200 cc. 
of tap water containing 10,000 and 20,000 units of penicillin. Three 
subjects were given this solution by mouth after fasting for 12 hours. 
One of the subjects received 4 grams of sodium bicarbonate ten minutes 
prior to the ingestion of the penicillin solution. They concluded that 
the absorption following oral administration was poor as demonstrated 
by the low concentrations in the bleod. They also noted that absorp- 
tion following intra-duodenal administration was more efficient than 
the oral or rectal routes, the serum concentration levels approximating 
these obtained after intra-muscular injection. . Rectal administration was 


found to be unsatisfactory, probably on the basis of the inactivating influ- 
ence of B. Coli.” 


The necessity of frequent doses in the parenteral administration of 
penicillin is obligatory in order to maintain adequate antibacterial levels 
in the blood.” At the present time it is customary to administer penicillin 
parenterally at least every three hours in order to maintain therapeutic 
blood concentrations. Even with this regime, there frequently occurs 
a hiatus of from one-half to one hour between injections, during which 
time effective blood levels are not demonstrable. Continuous intravenous 
administration provides more constant concentration, but the incidence 
of thromboses is great enough to make the intra-muscular route pre- 
ferable.” Continuous intra-muscular administration has been found to 








* Summary of an article which appeared in the J. A. M. A. May 12, 1945. Presented at the 
Clinical Conference April 1, 1945. 
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produce considerable discomfort. The disadvantages of such regimes to 
the patient and to the hospital personnel are manifest. Furthermore, 
hospitalization is mandatory for these methods of administration. 

These inconveniences have stimulated investigation of a simplified 
method for prolongation of satisfactory blood levels. Romansky has 
recently shown that single injections of penicillin combined with bees- 
wax and peanut oil will produce and maintain efficient concentrations 
in the blood for 6 to 10 hours. Chilling of the deltoid region before 
and after injection, thus producing vasoconstriction as a means of pro- 
longing absorption of penicillin, has been recently recommended.” Dio- 
drast” or para-amino hippuric acid" have been given simultaneously 
with penicillin, and it has been found that the serum concentrations 
reached greater heights with prolongation, probably due to a depression 
of the excretion of penicillin from the kidneys. 


The advantages of the oral route are self-evident and require little 
elaboration. By this method a certain percentage of patients may be 
treated at home, thus obviating the necessity for hospitalizing every case 
as is the current practice when penicillin is indicated. Further, the 
administration of penicillin orally is considerably more convenient and 
precludes the need for frequent injections. In the past few months, 
commercial production of penicillin has been so accelerated that its 


greater availability now permits more widespread application. A result 
of this increased production permits a re-evaluation of the feasibility of 
oral administration. 


The following report represents an attempt to ascertain whether or 
not therapeutic blood levels of penicillin could be obtained by this method 
of administration. 

MeEtTHops AND MATERIALS 

It is clear that to avoid inactivation, penicillin must be protected 
from the destructive action of hydrochloric acid in the stomach. In addi- 
tion, penicillin must be absorbed from the small intestines before 
meeting the inhibitory influence of B. Coli. For the purposes of the 
following experiments, it was decided to use capsules as a mechanical 
protection for the penicillin in its passage through the stomach after 
ingestion. 

In preliminary experiments, plain gelatin capsules were found to 
disintegrate promptly when immersed in gastric contents aspirated from 
normal subjects. Immersion in tap water, and saline also resulted in the 
rapid loss of integrity. Because of this, the powdered form of penicillin 
instead of solutions in water or saline was used. A method for pro- 
tecting the integrity of the capsule was devised and consisted in a pre- 
liminary hardening by the use of formalin and alcohol immersion. 
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Capsules treated in this manner were stable for 1 to 2 hours in aspirated 
gastric contents. This in vitro experiment does not take into considera- 
tion the probable mechanical pressure that is brought to bear on the 
capsule by peristalsis in the stomach; in vivo, this force could conceiv- 
ably hasten disintegration. Additional protection was given the peni- 
cillin by the use of a double capsule. The contents of an ampule 
containing 100,000 units of powdered sodium penicillin was transferred 
to a gelatin capsule (No. 1) which was moistened and sealed and in 
turn placed in 5% formalin for 5 seconds, followed by immersion in 
95% alcohol for 5 minutes. One hundred thousand units of — 
penicillin the powdered form was adequately accommodated in a No. 
capsule. Physical transfer of the penicillin involved the loss of a 0 
quantity of the substance; the exact amount was not known, but prob- 
ably represented about 5,000 units. 


In view of the inactivating influence of gastric acidity on penicillin, 
it was reasoned that neutralization of the hydrochloric acid would reduce 
this hazard. For this reason, aluminum hydroxide * was used, having 
been selected in preference to sodium bicarbonate since the latter is known 
to have a rebound action in producing further stimulation of hydrochloric 
acid after initial neutralization. In our experiments, two aluminum 
hydroxide tablets, which in preliminary tests were found to neutralize 
gastric contents within 15 minutes after ingestion, were swallowed one- 
half hour prior to taking the penicillin capsules. 


DiscussION 


In our studies, a characteristic common in all instances of peni- 
cillin given by mouth was the rapid absorption from the duodenum, as 
indicated by the initial rapid rise within the first half hour; the highest 
level obtained in all the curves occurred within one-half hour after 
the capsule was ingested. 


In the two experiments when 200,000 units of penicillin was 
ingested, initial levels at the end of a half hour were 9.984 Florey units 
and 2.496 Florey units. In the instance of the higher level of these 
two curves, penicillin was taken two hours before dinner. In the sec- 
ond case, the capsule was taken one-half hour after dinner. The sub- 
sequent levels taken at hourly intervals show a moderately rapid fall 
closely paralleling each other in these two cases. A therapeutic level 


*Creamalin (Winthrop Chemical Co., Inc., 170 Varick St., N. Y. C.). 
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PENICILLIN BLOOD LEVEL AFTER 
ORAL eee OF 100,000 u. 
SINGLE DOSE 


we 
+ 
- 


Subject #1 
Subject #2 
Subject #3 


FLOREY UNITS/C.CM. OF SERUM 


was present after 5, hours in one instance and after 4 hours in the 
other. 

A similar initial rapid rise during the first half hour was found 
after the ingestion of 100,000 units of penicillin. In one instance a 
level of 9.984 Florey units was achieved, in another 2.946 Florey units, 
in two cases 1.248 Florey units, another 0.624 Florey units and in one 
0.156 Florey units. Therapeutic levels of penicillin were assayable at 
the end of two hours in all cases. In three of these cases, it was present 
in adequate concentrations at the end of three hours, and in one case at 
the end of 4 hours. 

It is interesting to contrast the penicillin levels obtained after oral 
administration with the levels reported after parenteral injection. The 
rapid appearance of large amounts of penicillin within the first half 
hour is common to all three modes of administration. After intravenous 
administration of 40,000 units of penicillin, Rammelkamp~* noted a 
very rapid rise in the blood level, the highest point being achieved 
within the first ten to fifteen minutes, followed shortly thereafter by 
a rather precipitous fall during the first hour, with only a trace of peni- 
cillin detectable after two hours. When 45,000 units were injected intra- 
muscularly ‘, the highest level was usually attained in about one-ha'f 
hour, the rise, as one would expect, being less striking than when 
given intravenously, and then proceeded to drop more slowly, with 
detectable levels present at two to three hours. In the present experi- 
ments, when 100,000 units were given orally, it was somewhat surpris- 
ing to note the highinitial levels after a half hour, indicating a rapid 
passage of the capsule into the small bowel. 
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COMPARISON OF PENICILLIN BLOOD LEVELS 
AFTER ORAL AND PARENTERAL ADMINISTRATION 


00,000 U Oral (average of 6 curves) 
I.M. (after Romansky) 
I.V. (after Rammelkamp) 


FLOREY UNITS/C.CM. OF SERUM 


The highest level was achieved in about one-half hour, followed by 
a moderately rapid fall, with assayable levels still present after 3 to 4 
hours. It is probably fair to conclude that levels obtained when employ- 
ing the oral route exceeded both in concentration and prolongation 


those levels obtained by parenteral administration when approximately 
twice as much penicillin is given. It, would not seem unreasonable to 
expect that if comparable doses of penicillin had been used in these 
experiments, the levels would rival those obtained after parenteral 
administration. Amounts of 100,000 and 200,000 units were used in 
these experiments rather than smaller doses which might well have 
been similarly efficacious. It should be noted that no objective or sub- 
jective toxic symptoms were produced when these large amounts were 
ingested. Division of the powdered material into smaller quantities 
was not feasible in our laboratory because of the physical error asso- 
ciated with the transfer of smaller amounts, due principally to the 
hygroscopic character of the sodium salt. However, experiments should 
be performed to test the efficiency of smaller doses with 25,000 and 
50,000 unit capsules. 

The feature of a rapid appearance of large amounts of penicillin 
in the circulating blood was common to both oral and _ parenteral 
methods of administration. While no harmful effects from relatively 
high levels have been reported, it is questionable whether concentra- 
tions above 0.312 Florey units per cc. have any added anti-bacterial value. 
It would be distinctly advantageous to secure an absorption curve that 
would guarantee therapeutic amounts in the serum over a longer period 
of time. One method of obtaining prolongation would be to admin- 
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ister larger doses by mouth, as when 200,000 was ingested; therapeutic 
levels were obtained in these cases for 4 to 5% hours. However, this 
dosage seems impractical at the present time. A more plausible method 
would be one employing an inert vehicle that would slow down absorp- 
tion from the small intestine and provide a plateau-type of concentra- 
tion curve with a. Romansky has recently obtained therapeu- 
tic blood levels for 6 to 10 hours by the intra-muscular injection of 
100,000 units of penicillin cael with 3°4 beeswax in peanut oil.’ 
We contemplate further experiments to determine if prolongation can 
be achieved by the ingestion of penicillin in capsules using an inert 
vehicle as the solvent. If this can be accomplished obviously less fre- 
quent doses would be necessary. Furthermore, in those cases when 
combined sulfonamide-penicillin therapy is indicated, both drugs could 
probably be given on a 4 to 6 hour dosage schedule. 


The limitations of the administration of penicillin by the oral route 
are few. It would not be practical to employ this method in patients 
who have persistent vomiting or who are comatose. Also it is evident 
that ingestion of penicillin capsules would not be satisfactory for infants 
and very young children due to their inability to swallow them with 
facility. 
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XANTHOMATOSIS 


Case Report No. 19 
Dr. Mary WarNER D.S. - 45-3317 


D.S., a five-year-old white female, was admitted to the hospital on 
April 24, 1945, with the chief complaint of a “fractured left arm.” On 
April 21, 1945, the child fell while playing and attempted to break the 
fall with her outstretched arm, experienced a sharp pain and was unable 
to move the extremity for a few minutes. A private physician X-rayed 
the arm and a small incomplete fracture at the neck of the left humerus 
was found through a large cyst-like area of rarefaction. She was 
referred to the hospital for further studies. 


‘ig. 1 D. S. Eosinophilic granuloma of left humerus, with pathologic fracture. 


The recent past history covering a period of the last two years 
was the most significant part of this case and has a direct relationship 
to the lesion found in the left humerus. In November, 1945, she had 
a spontaneous, profuse, foul smelling discharge of the right ear with- 
out pain or fever. A large perforation of the drum and a purulent 
exudate was observed by the family physician. Sulfonamides for two 
weeks failed to improve the condition. A right mastoidectomy was 
performed November, 1943, in Baltimore. Granulation tissue was found 
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in the antrum. The discharge did not abate and in the spring of 
1944, approximately six months after onset of the symptoms in the 
right ear, the left ear spontaneously and without evidence of pain or 
fever began to discharge a foul smelling substance. Dr. Alan Walker 
first saw the patient at this time and noted that the left external audi- 
tory canal was filled with granulation tissue and pus. The right canal 
contained a small amount of purulent exudate and from the posterior 
wall of the canal was a projection of a soft, pink granulation tissue. 
The child was admitted to the Episcopal Eye, Ear, Nose and Throat 
Hospital in Washington, D. C., in June, 1944, and the granulation 
tissue was removed from both ears. Cultures of the exudate on ordinary 
and special media gave negative results and a month later, July, 1944, 
a left radical mastoidectomy was performed. The operative findings 
will be described in detail by Dr. Walker. Cultures again produced 
no growth. Chest plates and tuberculin tests were negative. The blood 
picture was normal. A biopsy of the tissue removed from the left 
mastoid area was reported as Eosinophilic Granuloma. The general 
health of the child was good. No other symptoms or findings were 
present. Despite local treatment with sulfathiazole powder packs and 
silver nitrate cauterization, the growths reappeared. In November, 1944, 
a 10-day course of penicillin was given intramuscularly, 10,000 units 
every three hours, and this caused a temporary decrease in the amount 
of discharge and size of the growths. X-rays of the long bones in 
December, 1944, were negative and the blood cholesterol value was 
normal at that time. The patient was not heard from again until the 
present time. Between that admission and the present time the ears 
continued to discharge but the general health of the girl was good. 
The family history was non-contributory. 


On admission the physical examination revealed an active, well 
developed, well nourished white female of five years who appeared 
comfortable. The temperature was normal. Positive findings were con- 
fined to the ears, mastoid regions and left arm. Both ear drums were 
almost completely destroyed and a mucopurulent discharge filled the 
canals. Landmarks of the middle ear were partially hidden by soft 
pink growths of tissue which also protruded from the posterior walls 
of the canals. Bilateral mastoidectomy scars were noted which were 
entirely healed. No masses were seen about the areas of incision. The 
upper portion of the left arm was swollen and slightly tender on 
palpation. The arm could be moved slowly by the patient without 
any great pain. 


The following examinations of the blood revealed no deviations 
from the normal: blood cholesterol, sugar tolerance curves, calcium 
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and phosphorus and phosphatase, total protein, A/G ratio and com- 
plete blood count. Urinalyses were negative. The test for Bence-Jones 
protein in the urine was negative. Cultures of the discharge from the 
ears showed hemolytic staphylococcus albus. Bone marrow smears were 
essentially normal except for a slight increase in the number of 
eosinophilic granulocytes. X-rays of the skull revealed no evidence of 
abnormality. The sella turcica was normal. Those of the mastoids 
revealed the presence of osteosclerosis over the mastoid regions and an 
area of decreased density behind each mastoid region that represented 
either operative interference or cysts. The examination of the left 
shoulder girdle displayed a rarefied area in the proximal neck of the 
left humerus and an incomplete fracture through that area (Fig. 1). 
An area of decreased density was noted in the 3rd left rib posteriorly 
near its junction with the spine and a similar lesion was found in the 
proximal portion of the left clavicle. 


The hospital course has been uneventful. The girl uses the arm 
more and more. Her appetite is adequate and her temperature has been 
normal. The urinary output is not excessive. Because of a response 
to penicillin in November of 1944 she has been receiving 10,000 units 
intra-muscularly every three hours. The discharge from the ears has 
decreased somewhat in amount. X-ray therapy of the mastoid regions 
and the left shoulder girdle has been initiated and is continuing at 
the present time. 


¢ 


So far the results of our studies indicate that we are dealing 
with a case of chronic idiopathic xanthomatosis. There are varied forms 
of this disease and while all the types have similar characteristics there 
is usually a dominating feature to each. In this case it is the persistent 
formation of a peculiar granulation or scar tissue containing many 
eosinophile cells and the presence of osseous changes. Eosinophilic 
granuloma is the probable diagnosis although the possibility of the 
condition merging into the full blown picture of Hand-Christian- 
Schiller disease is apparent. 


Discussion 


Dr. Alan Walker: A fairly large percentage of the cases of xantho- 
matosis will show mastoid involvement. This particular child has pre- 
sented a very interesting picture. I first saw her in June of 1944, two 
weeks after the onset of the discharge from the left ear, and at that 
time the entire canal was filled with foul granulation tissue. A left 
radical mastoidectomy was performed in July, 1944. The findings were 
most extraordinary. The entire cortex over the left mastoid was gone. 
A heavy, firm granulation tissue filled the mastoid cavity. This tissue 
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also had eroded through the posterior wall of the external canal and 
filled the canal. The dural plate was destroyed but the dura appeared 
clean. The lateral sinus was completely exposed and the tissue at this 
point was intimately attached to the wall of the sinus. The middle ear 
was filled with the growth. The semicircular canals and‘ facial ridge 
were intact. We felt at that time that it was a tuberculous lesion. 
Smears were negative and a guinea pig injected with some of the mate- 
rial died in six weeks but no evidence of tuberculosis was found. Peni- 
cillin was given more or less empirically to see if there would be any 
response. The discharge and the granulation tissue did decrease con- 
siderably in amount and size. I feel now that we discontinued the 
drug too soon. It is possible that the discharge may have cleared up 
entirely. The bone lesions of this disease are known to respond to 
X-ray therapy. We hope that we can arrest the disease in this case and 
avoid the typical Hand-Christian-Schiller syndrome. 


IDIOPATHIC THROMBOCYTOPENIC 
PURPURA HEMORRHAGICA 


Cast Report No. 20 


Howarp S. Mapican B.W. - 44-7009 


A 14-year-old white boy was first admitted to Children’s Hospital 
on September 19, 1944, with the complaints of nausea and vomiting, 
epigastric pain and jaundice. His illness had begun approximately 
three weeks prior to admission when he complained of headache and 
appeared unduly fatigued. Anorexia, nausea and several episodes of 
vomiting occurred, accompanied by intermittent, moderately severe epi- 
gastric pain. Jaundice was first noticed two days prior to admission; 
also at this time, his stools were observed to be grayish and his urine 
dark brown. His previous medical history was not remarkable except 
for the usual childhood diseases and one attack of pneumonia. 


The family history reveals that two of the patient’s paternal uncles 
had cirrhosis of the liver. One died in 1942, the other is still living. A 
third paternal uncle had a daughter who died of cirrhosis at the age of 
6 years. The patient’s father and mother are living and well. His 
mother has had two miscarriages. He has one sister, age 16, and a 
brother age 6, who are in good health. The history is otherwise 
unrevealing. 
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Physical examination at the time of admission presented a well- 
developed and well-nourished boy with moderately severe generalized 
jaundice. The spleen was palpable 1 centimeter below the coastal mar- 
gin and the liver palpable 3 centimeters below the costal margin. There 
was tenderness over the right side of the abdomen and in the epigastrium, 
but no rigidity. 

Laboratory examination of the blood showed a hemoglobin of 13 
grams, a red-cell count of 3.85 million per cu. mm. and a white-cell 
count of 6,000 per cu. mm. The differential white-cell count showed 
55% neutrophiles, 365% lymphocytes and 8° monocytes. The throm- 
bocyte count was 250,000. Prothrombin time was go°% normalcy. The 
clotting time was 114 minutes and the bleeding time 3 minutes. The sedi- 
mentation rate (Wintrobe-Landsberg method) was 16 mm. per hour 
(corrected), a fast rate. The fragility test was normal. The icterus 
index was 28. There was an immediate, direct van den Bergh reaction 
with a quantitative value of 2.07 mg.%. A white-cell count on the 
fourth hospital day showed a leukopenia, with 3,600 white-cells per 
cu. mm., and a predominance of lymphocytes (57%). A cephalin 
flocculation test on October 1 was negative. Urinalyses revealed occa- 
sional white blood cells, and one specimen, 8 days after admission was 
positive for bile. The blood Kahn test was negative. 

Treatment was largely symptomatic. Daily intravenous infusions 
of 5°% glucose in normal saline and a high carbohydrate, high protein, 
low fat diet were prescribed. The patient was discharged on October 1. 
At that time his jaundice had lessened considerably and the liver was 
just palpable. 

The boy was re-admitted on November 29, 1944, with the com- 
plaint of frequent, multiple and persistent bruises. He had apparently 
remained well for two weeks following his discharge from the hospital. 
At about that time he incurred an accidental injury which resulted in 
a persistent bruise. Subsequently it was noticed that he suffered blue 
skin discolorations from even the slightest trauma. Just prior to admis- 
sion, numerous diffuse purplish marks, which were painless, were 
observed on his body. On the day of admission he began coughing 
and his sputum was blood tinged. An episode of epistaxis occurred 
on that day also. Subjectively he felt quite well. 


Physical examination revealed a rather severe bruise over the right 
eye, injection of the nasal and pharyngeal mucosae with evidence of 
recent bleeding. There were purpuric spots on the pharynx and 
petechiae scattered over the trunk and extremities, with ecchymotic 
areas which were fairly numerous. The liver edge was just palpable. 
The spleen was not palpable. 
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Laboratory studies showed a hemoglobin of 9.5 grams and a red- 
cell count of 3.48 million per cu.mm. The white-cell count was 3,800 
per cu. mm., of which 52% were lymphocytes. The thrombocyte count 
was 10,000. Two days later, thrombocytes were virtually absent and, 
in addition, slight microcytosis and achromia of the red cells were 
noted. The eosinophils were elevated to 4-8°%. A bone marrow smear 
made on November 30 revealed no particular abnormalities except the 
apparent absence of megakaryocytes. The prothrombin time was 71% 
normalcy. The sedimentation rate and icterus index were normal. 
Urinalyses showed the presence of a few red cells and occasional white 
cells. No bile was present in the urine and there was no albuminuria. 


Idiopathic thrombocytopenic purpura hemorrhagica was advanced 
as the most likely diagnosis. Cervical and occipital node lymphadeno- 
pathy which developed warranted consideration of leukemia as a pos- 
sible underlying cause. 

Again symptomatic treatment was instituted. Four blood trans- 
fusions were given. On December 11, the patient’s condition was not 
much altered and the blood picture was essentially the same as that 
described. It was decided to perform a splenectomy. The operation 
was done on December 13. The spleen was found to extend about 4 
centimeters below the left costal margin. The liver appeared anatomi- 
cally normal. In the course of dissection of the spleen, the gastro- 
splenic vessels were torn, resulting in considerable hemorrhage. The 
spleen was removed successfully and the wound closed; a drain was 
inserted through a stab wound in the abdomen below the rib margin. 
A blood transfusion and plasma were given during the operation. The 
immediate post-operative condition was good. 


A hemogram on the first post-operative day showed a hemoglobin 
of 13 grams, a red-cell count of 4.2 million per cu. mm. and a white- 
cell count of 15,700 per cu. mm. The differential count showed 88% 
neutrophiles, 10°, lymphocytes and 2°, monocytes. The thrombocyte 
count was 20,000. Subsequent studies showed a return to normal of 
the white-cell count and an increase in thromboytes to 225,000, thence 
to goo,000, with normal morphology of the red-cells. The post-operative 


course was uneventful and the patient was discharged from the hospital, 
his condition much improved, on December 24, 1944. Examinations 
of the blood made just prior to discharge and since that time are pre- 


sented below in tabular form. 
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Hemoglob:n RB: <. W.B.C. Thrombocytes 
December 21 10 grams 3-54 6,500 300,000 
January 8 13 grams 3.96 5200 700,900 
January 16 10 grams = 3.35.—S «45,200 = 250,000 
January 22 12 grams 4.46 4,700 400,000 
February 9 12 grams 3-78 7,800 300,000 
May 14 II grams 3.60 10,450 400,000 
The patient was examined on May 14 and found to be in excellent 
health. He has had only one respiratory infection since his splenectomy 
5 months ago. 


Gross examination of the extirpated spleen revealed that it weighed 
180 grams and measured 15 x 8 x 4 centimeters. The surface was smooth 
and of a maroon color. The cut tissue was soft and bright red, with 
prominent follicles. 


Discussion 

Dr. George Maksim: The exact nature of the etiological agent or 
mechanism in idiopathic thrombocytopenic purpura is not known. 
Whether this boy’s antecedent episode of jaundice had any causal rela- 
tionship remains a matter of conjecture. With the patient well and 
none of his previous symptoms or laboratory findings remaining, the 
occurrence of petechial hemorrhages, splenomegaly and a_ persistent 
severe thrombocytopenia which failed to improve following several 
adequate transfusions made the diagnosis quite obvious. 


The treatment of choice in idiopathic thrombocytopenic purpura 
is splenectomy. Ligation of the splenic artery has been done but this 
probably should be restricted to those cases in which complications at 
operation or danger of severe shock are such that extirpation of the 
spleen definitely increases the risk to the patient. Destructive irradia- 
tion of the spleen has been used in the past but the response is slow 
and unreliable and its use never justified except in those milder cases 
that have definite contra-indications to surgery. In some centers irradia- 
tion has been entirely discarded as a form of therapy. 


In properly selected and prepared cases the results of splenectomy 
are practically curative in an extremely high percentage. The removal 
of the spleen produces no definitely known deleterious effects. In select- 
ing cases for surgical intervention we feel that in all instances of recur- 
rent hemorrhages of any degree where the platelet count cannot be 
maintained above 60,000 or 75,000 a splenectomy should be advised. In 
those patients seen in the first attack in whom bleeding persists and 
the platelet count does not rise after transfusions, removal of the spleen 
should not only be advised, but strongly urged. Operation should not 
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be put off as a last-resort measure when it is usually to no avail. The 
optimal time is after a bleeding episode when any regenerative ability 
the patient has is at its best. Preoperative blood transfusions are not 
only desirable but advisable in practically all cases and some may need 
a post operative transfusion. 

The surgical risk of splenectomy is negligible. The chance of 
recurrence is very slight in the opinion of most authors and when it 
does occur it may be attributed to an accessory spleen which was over- 
looked or to the absence of megakaryocytes in the bone marrow. This 
latter observation is not constant and is not a contra-indication to 
splenectomy but should be kept in mind in offering a pre-operative 
prognosis. 

This patient serves as an illustration. Preoperatively bone marrow 
smears showed an absence of megakaryocytes. The family was warned 
that splenectomy might not benefit the boy and yet post-operatively 
the platelet count showed a rapid and marked rise, and he has remained 
clinically and hematologically normal since his operation five months 
ago. 


This case represents the fifth patient in the past six years that the 
writer has had subjected to splenectomy. Only the patient reported 


here was treated in this hospital and none have been previously reported. 
The ages at the time of operation were 3 months, 2 years, 8 years, 
11 years and 14 years, respectively. Three were males and two females. 
The youngest and the oldest (the present patient) were operated on in 
their first attack because of the severity and persistence of the bleed- 
ing and failure to respond after repeated transfusions. The infant whose 
spleen was removed at the age of 3!4 months is now over four years 
old and has had no unusual or severe illness and the development has 
been entirely normal. All the patients made a good post-operative 
recovery and have remained well from five months to four years. 


The opinion is still encountered that this condition should be treated 
only medically. This is open to criticism and although satisfactory 
follow- -up studies on patients given conservative medical treatment are 
not easily accumulated, definite instances can be cited of patients who 
died in subsequent episodes of hemorrhage. It is with such examples 
in mind that we would like to re-emphasize how much greater is the 
risk of delay in so-called conservative treatment than the risk of 
splenectomy in the properly studied, selected and adequately prepared 
cases of severe or recurrent idiopathic thrombocytopenic purpura. 





CHILDREN’S HOSPITAL 


CLINICO-PATHOLOGICAL CONFERENCE 


Directed by — Dr. E. Ciarence Rice 
Assisted by — Dr. Joun E. Cassipy 
Held Every T uesday Afternoon at 3:00 P.M. 


LEUKEMIA 


Case Report No. 21 


Dr. JoHN E. Cassipy S.M. - 34-4382A 

The patient, a Jewish boy aged 12 years, was admitted to the Chil- 
dren’s Hospital on September 27, 1938. 

The present illness began 25 days before admission to the hospital 
with pain in the right thigh, which, while not severe, was persistent. 
Two weeks later, while skating, he fell on his right hip and the follow- 
ing day could not get up because of the severe pain in the right leg. 
Later he was able to hobble about but spent most of the time in bed. 
The pain was sufficiently severe as to cause him to be awakened at 
night. On the seventeenth day malaise, anorexia, vomiting, and vertigo 
were noted. He lost 12 pounds in three weeks. The family and past 
histories were not significant. 


Physical examination revealed nothing unusual except tenderness 
over the middle third of the right femur, most marked laterally. Motion 
was limited and he walked with a slight limp. Both legs were equal in 
measurement and no adenopathy was noted. 


The diagnosis of the admitting physician was acute myositis or 
tuberculosis of the hip joint. 


During the first period of hospitalization which lasted from Sep- 
tember 27, to November 27, 1938, his temperature was rather irregular, 
averaging 101°, sometimes being as low as 98°, then spiking to 104°; 
the pulse rate averaged 130, low being go, high 160; respirations were 
normal. 


On admission the erythrocytes numbered 3,400,000, hemoglobin 
12.0 gm., luecocytes 7,300 with 78 percent neutrophiles (segmented 60, 
staff 14, metamyclocytes 4), basophiles 1 percent, eosinophiles 1 percent, 
and lymphocytes 20 percent. The routine urinalysis was normal, how- 
ever, B. coli. communior was isolated on culture. Wassermann, Kahn 
and tuberculin tests were negative. The blood sugar level was repeat- 
edly reported to be between 140 and 150 mg. per 100 cc., however, there 
was nothing else to suggest the diagnosis of diabetes mellitus. Blood 
culture on October 10, 1938, produced staphylococcus albus, probably 
a contaminant. 
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Roentgen examination shortly after admission gave no evidence 
of disease of the bones, but repeated examination four days later showed 
definite periostitis of the entire length of the shaft of the right femur. 
Because of anemia, fever, and the probability of osteomyelitis, trans- 
fusions were given on October roth and 11th. Anorexia and vomiting 
occurred frequently and the patient complained of pains in the wrists, 
knees, and thighs. The temperature at this time varied between 98.0° 
and 102.6°. An orthopedic consultant stated that the lesion in the bone 
was that of a sclerosing type of osteomyelitis and that the patient should 
be treated medically until the process localized. On the 23rd day after 
admission the X-ray evidence of periostitis was more extensive than it 
was nine days previously. A consulting roentgenologist was of the 
opinion that the evidence better supported the diagnosis of endothelial 
sarcoma of the right femur and advised X-ray therapy. The patient 
received 200 r. anteriorly to the right femur and an equal dose posteriorly 
each day from October 13th to 18th. 

Pain in the extremities continued and edema of the wrists, cyanosis 
and wasting of the subcutaneous tissues was evident. There was also 
sweating, anorexia, nausea, and vomiting. 

While undergoing X-ray therapy the differential examination of 
the blood showed between 4 and 5 percent myelocytes, although the 
proportion of the various cells was not otherwise notable. Prior to this, 
his biood had evidenced only a secondary anemia, the leucocytes averag- 
ing 10,000 and a normal differential. 

Following irradiation therapy, two months after the onset of the 
illness, the blood picture showed rather definite evidence of leukemia. 
Thrombocytes were absent. The hemogram showed 5 percent myelo- 
cytes, 17 myeloblasts, and three unclassified cells. Still later the anemia 
and leucopenia became more marked, the platelet count was zero, and 
the myelocytes, myeloblasts, and the immature polymorphonuclears in- 
creased. The diagnosis of aleukemic myeloid leukemia was now defi- 
nitely established and was verified by a sternal biopsy. The marrow had 
a uniform cellularity, the cells were round or polyhedral with large 
nuclei, and mitotic figures were present. Very few erythocytes were 
present, megakaryocytes were absent and 92 percent of the cells on smear 
were myeloblasts. 

The day after the sternal biopsy the patient was discharged, to be 
readmitted eight days later, December 6, 1938, because of frequent 
vomiting. Pallor and edema were marked. The liver was enlarged 
but the spleen was not palpable. There was generalized lymphadeno- 
pathy, petechiae and ecchymoses. Epistaxis and bleeding from the 
mucous membranes frequently occurred. Almost daily transfusions 
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were required to sustain life; the red blood cell count dropping as low 
as 780,000. X-ray examination of the chest gave no evidence of abnor- 
mality. Re-examination of the right femur by X-ray showed no change 
in previously described periosteal lesion. The temperature fluctuated 
between g7° and 102°; pulse 100 to 160; respirations 20 to 40. On Feb- 
ruary 18, 1939, he became irrational and shortly afterward died. The 
duration of the illness was 4.5 months. Permission for post mortem 
examination was denied. 


DiscUSSION 


Dr. Rice: The diagnosis of leukemia in a child is ordinarily not so 
difficult as it was in this case. When a child complains of pain in the 
bones and has fever, one usually thinks of osteomyelitis, rheumatic fever 
or tuberculosis. If the latter disease and syphilis can be eliminated 
and there is periosteal involvement, osteomyelitis, leukemia and Ewing’s 
tumor should be considered. In this case the extreme pain in the extremi- 
ties and absence of blood findings compatible with the diagnosis of 
myelosis tended to exclude this diagnosis. 


While bone pain in leukemia is rather unusual, the disease in chil- 
dren is not. I do not recall ever having observed a young patient with 
leukemia who experienced such discomfort as this child did. 


In an adult, leucocytosis of some degree is the usual finding in 
acute or chronic leukemia; however, in children we usually expect to 
find leucopenia, thrombocytopenia and an excess of mononuclear cells, 
frequently eighty to one hundred percent and this is enough to sug- 
gest the diagnosis to the hematologist and clinician. Bone marrow biopsy 
or aspiration is sometimes necessary to confirm the diagnosis. Often- 
times there is no marked enlargement of the lymph nodes or spleen 
which are characteristic findings in the adult patient. In the acute 
form, which is the commonest in young children, one is often unable 
to classify leukemia because the white blood cells are frequently too 
primitive to identify as to their myeloid or lymphoid origin. 


The anemia and thrombocytopenia are largely responsible for the 
death of the patient. Hemorrhages tend to increase as the disease pro- 
gresses, and those into a vital center of the brain sometimes result in 
sudden death. Infiltration of leucocytes into the various organs impair 
their efficiency and the replacement of normal marrow is responsible 
for the increasing anemia. 


The younger the patient the shorter the duration of the disease. 
Those under three years rarely survive longer than three months and 
our oldest patient, aged eleven years, lived less than a year. 
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Therapy is necessarily limited to transfusions which have no effect 
on the blood picture except to temporarily increase the number of 
erythrocytes. Irradiation can rarely be used as these patients do not often 
have a leucocytosis. In older children a remission occasionally occurs 
possibly induced by a transfusion. These remissions are of short dura- 
tion and merely serve to raise false hopes in the minds of the parents, 
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MEAD'S 
DEXTRI-MALTOSE 


TAeuE MARKS BEG. U 


: 


Av. OFF 


Aproduct consisting of maltose 

and dextrins, resulting from the , 

enzymic action of barley mait 
on corn flour. 


WITH 
SODIUM CHLORIDE 28 


SPECIALLY PREPARED 
FOR USE IN INFANT DIET 


HE use of cow’s milk, water and carbohydrate mixtures represents i 

one system of infant feeding that consistently, for over three decadé 

has received universal pediatric recognition. No carbohydrate employe 
in this system of infant feeding enjoys so rich and enduring a back 
of authoritative clinical experience as Mead’s Dextri-Maltose. 








